CHAPTER XXV
THE  INFLUENCE  OF TYRES,  SPEED,  AND VEHICLE-
DESIGN UPON ROAD SURFACES
between the two wars the scale of improvements in road con-
struction and design was closely followed by improvements on a
similar scale in tyre equipment and vehicle-design.
The highly destructive (from a road point of view) iron<tyre gave
way to the solid rubber tyre, and later to the cushion tyre, and to-day
these are almost entirely superseded by the pneumatic tyre.
Various devices for sprung wheels have been placed on the market
from time to time, but none of these can equal the efficiency of the
pneumatic tyre, the general adoption of which must have made a
tremendous reduction in the cost of road maintenance.
Impact.
As a matter of history in this connection, it is proposed to give a
summary of the impact tests (given in detail in the first edition of
this work) carried out about 1922 by the U.S. Bureau of Public
Roads.
Two methods of measuring impact were devised as follows:—
 (a)	By deformation of copper cylinders, £ in. diameter and in length,
placed in the bottom of a heavy cylinder under a neatly fitting
plunger which receives the impact from the wheel.   The deformation
is measured with a micrometer and compared with the deformation
produced by static forces.   Unfortunately, the cylinder acts to
some extent as a cushion, and only the average force of impact is
measured; the maximum impact, therefore, is approximately twice
the average.
 (b)	By the autographic method.   This consisted of a paper tape
moved at right angles to the pencil movement at a known uniform
speed,   The pencil is operated by the vertical movement of the mass
of the vehicle as it travels; thus a space-time curve is produced,
and the second derivative of this curve will give the acceleration at
any given point.
- A special runway of concrete was constructed for the purpose of
making the tests; ,it was designed so that the head of the plunger
was flush with the road surface. The obstruction tests were made
at this place by bolting to the plunger-head a strip of hardwood 4 in*
wide and 16 in. long, using thicknesseis of J in., £ in., 1 in., 2 in., 3 in.,
and in the case of pneumatic tyres, 4 in.
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